The tubers of Bongardia chrysogonum, which are used in the folk medicine in the form of 2-3% decoction in the province of Gaziantep, are 
Introduction
Bongardia chrysogonum (L). Spach (Berberidaceae) (Çatlak otu) is a perennial and tuber bearing plant, native to Gaziantep with a height of 30-50 cm. It has hairy and long leaves at the bottom, and yellow flowers (1) . The flowers are hermaphrodite. The plant is also distrubeted in North Africa, Syria, Iran, and Afghanistan (1-2). The tubers of this species are used in Gaziantep region in the form of 2-3% decoction to treat urinary tract infections, hemorrhoid, and prosthate hypertrophy (1) (2) (3) . The leaves of B. chrysogonium are also edible known as "ek ice=sourish" with no known remedial effect.
In the previous studies, triterpenoid saponins and alkaloids were isolated in the tubers of B. chrysogonum (2) (3) (2) . Acid hydrolysis of all saponins yielded hederagenin aglycon (2) . It has 12% saponin and 0.11% alkaloids (4) . The alkaloids are isoquinoline, pyridine, and the lupine alkaloids (3) .
Çatlak otu is a well known in tradional Turkish folk medicine and is increasingly on demand at national and international markets, since it is definitive remedy for urinary tract infections, enlarged prostate, and hemorrhoids, and to lesser extend for epilepsy and cancer cases. This study was undertook to find out the effect of tuber preparations on serum parameters and on hepatic, splenic, and kidney tissues.
Materials and Methods

Materials
The tubers of B. chrysogonum were purchased from a local herbal store which collected in the vicinity of Gaziantep, Turkey.
Preparation of test samples
From the grossly ground B. chrysogonum tubers 1%, 2%, and 3% of decoctions were prepared. Normally, two types of tuber preparations are used as remedy; one is the leveling of the tea strainer with grossly ground tubers and pouring the hot water through it until the hot eluate fills the glass (∼ 200 ml). The glass is then set aside until it cools off to room temperature. One quarter of the glass is consumed just before the breakfast. In the second preparation, one table-spoonfull grossly ground tubers is added into one glassful cold water in a pot and the content is brought to boiling in a low heating, and kept at boiling for 2-3 minutes. The pot is set aside to cool to room temperature and filtered with a coffee filter. The filtrate can be placed into refrigerator during the usage. The sedimentation occurs during the storage and it is stirred up before the use. Again one-quarter of a glass is consumed just before the breakfast for 2-3 months. This version of herbal preparation is more stronger than the first one and used for this experiment. Both preparations have a bitter taste. Following ingestion people prefers to drink some fruit juices in order to overcome the bitter taste. Animals Thrity two male albino wistar rats (200-250 g bodyweight) obtained from the Experimental Animal Center, Gaziantep University School of Medicine, were included in the study. All animals were kept at 21±5 ºC in an air conditioned room under 12 h light and dark cycle. Rats were allowed to feed on standart rat diet and water ad libitum for the duration of the experiment. Throughout the experiments, animals were processed according to the suggested international ethical guidelines for the care of laborotory animals
The rats were divided into four groups consisting of 8 rats in each. The first group was the control group. The remaining three were the study groups which were administered the decoctions of 1%, 2%, and 3% of B. chrysogonum tubers, respectively. Each rat was intubated with an orogastric tube to allow instillation of the drug to be used. In the control group, saline 0.2 ml/day was instilled. In the study groups,, the preparations were instilled 0.2 ml/day in the predeterminated concentration, respectively. The procedure was repeated every day for 60 days.
Assay procedures
On the 15 th , 30 th , 45 th , and 60 th days of the experiment, 1 ml blood was collected directly from the heart via intracardiac puncture, and following parameters were measured in the serum (Autoanalyser, Roche Modular System); glucose, creatinine, urea, uric acid, total cholesterol, triglycerides, total protein, albumin, globulin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), creatine kinase (CK), lactate dehydrogenase (LDH), sodium (Na), potassium (K), calcium (Ca), chloride (Cl), phosphorus (P), and magnesium (Mg).
At the end of the experiment, all animals were killed by cervical dislocation. The animals abdomens were cut open longitudinally, examined macroscopically, the spleen, kindneys, and liver organs were removed. Randomly selected three organs were fixed in 10% buffered formaldehyde solution. The tissues were embedded in paraffin wax and 5 µm paraffin sections were cut and stained with haematoxylineosin. Histopathogical assesment were performed using a light microscope. The remaining 5 animals of each group spleen, liver, and kidney fresh weights were obtained and frozen to be used for nitric oxide determination.
Nitric oxide was quantified by measurements of the NO metabolite, nitrite, using the Greiss reagent as described before (5) (6) (7) . In short, the extract (250 µl) of tissue homoginates (PBS 100 mmol/l, pH=7.4) was incubated at room temperature with 250 µl of substrate buffer (imidazole 0.1 mol/l, NADPH 210 µmo/l, flavineadenine dinucleotide 3.8 µmol/l, pH=7.6) in the presence of nitrate-reductase (Aspergillus niger, Sigma) for 45 min to convert nitrate to nitrite. Excess reduced nicotinamide adenine dinucleotide phosphate, which interferes with the chemical detection of nitrite, was oxidized by continuation of the incubation of 5µg (1 ml) of LDH (Sigma), 0.2 mmol/I (120 µl) pyruvate (Sigma) and 79 ml of water. Total nitrite was then analyzed by reacting the samples with Greiss reagent (1% sulfanilamide, 0.1% naphthalene-ethylene diamine dihydrocholoride in 5% H 3 PO 4 spectroquant: Merck, Darmstadt, Germany). Reacted samples were treated with 500 µl of trichloroacetic acid (20%), centrifuged for 15 min at 8000 g, and the absorbances at 548 nm was compared with the standart graph of NaNO 2 which was obtained from the reduction of NaNO 3 (0-100 µmol/l). Statistical analysis SPSS 8.0 for Windows was used for the statistical analysis. One way ANOVA and Tukey were used to compare the results of between the groups and within the groups, respectively.
Results and Discussion
The serum levels of glucose, urea, total cholesterol, triglycerides, total protein, AST, ALT, ALP, Na, K, Cl, P and Mg were lower in the study groups than the controls (p<0.05) while the levels of creatinine, uric acid, CK, and LDH levels were similar both in the study and control groups (p>0.05). The serum albumin, globulin, and Ca levels risen to the normal levels in the long term (>30days) following a significant decrease in the short term (<30 days), ( Tables 1 -4) .
Microscopic examination of liver portal areas, central venous, and parenchyma (zones 1, 2, 3) revealed to be within normal range compared to control group (Figs. 1a  and 1b) . Similarly, the histopathologically examined various sections of kidney showed normal appearance of glomerules, proximal, and distal tubules (Figs. 2a and 2b). Although data are not shown spleen microscopic examinations revealed normal histology in white and red pulp, and perifollicular zone.
The liver, kidney, and spleen tissues fresh weights of the rats were not affected by the ingesiton of the extract in the study group despite the lower level of serum ions, glucose, lipids, and cholesterol ( Table  5) . Nitric oxide level expressed as total nitrite content per gram fresh weight was increased insignificantly in kidney and spleen tissues while the increase was significant in the livers of the study groups. And this increase was dose dependent (Table 6). The serum Ca content did not change significantly suggesting that increase in liver NO level is Ca independent, that is inducible type nitric oxide (iNOS) The tubers of B. chrysogonium ssp (Berberidaceae) (locally known as catlak otu) are native to Gaziantep and are well known in traditional Turkish folk medicine as a remedy for urinary track infection, prostate hypertrophy, and hemorrhoids (1-3).
Daily intake of tuber preparation for 2 months reduced ions, blood sugar level, cholesterol, and triglycerides in the serum of rats. The lowering of blood sugar level, cholesterol, and triglycerides was not anticipated due to its purpose of usage. This study showed that the tuber preparate is equally effective for hyperlipidemia, cholesterolemia, and type-II diabetes. The dying of 5% group rats in the first week was most probably due to strong hypoglycemic effect of the tuber preparation. Although 2-3% tuber preparation was used traditionally for 2-3 months for remedying prosthatic enlargement and hemorrhoids, Tables 1, 2 , 3, and 4 show that 1% preparation is the upperlimit. A study was being conducted to find out an effective lower percentage preparations without loosing antiprostatic and antiglycemic effect. In the course of two months, the rate of ion reduction in the serum of rats remained the same for all preparations (Tables 1-4 ). Both saponin triterpenoids (8, 9) and alkaloids (10) can form complexes with the lipid bilayer of plasma membrane that alters the membrane structure during which membrane permeability can occur. Because of lack of dose dependence in these preparations the permeability alone dose not explain the ionic reduction in the serum of the rats. Rather, the results imply the inhibitory effect of the preparations on the membrane bound enzymes and it may be possible that the inhibition is irreversible to exert antiinflammatory action on prosthatic hyperthropy and hemorrhoids. The work of Hasmeda et al (11) supports this view and shows that ursane triterpenoids are potent inhibitors of the catalytic subunit (cAK) of rat liver cyclic AMP-dependent protein kinases (PKA). These hydrophobic triterpenoids are further examples of anti-inflammatory triterpenoids that are cAK inhibitors (11) .
Serum triglycerides and cholesterol levels of all groups were significantly lower than the control group (Tables 1-4 ). This can partly be explained by the inhibition of pancreatic lipase activity (12, 13) . However, noticable steatorrhea was not observed in the stools of rats and gross examination of jejunum, ileum, and colon of these animals did not show abnormalities during the course of experiment, but stool fat content was not determined. Intestinal absorption of dietary fat may be reduced by the saponins but the serum cholesterol level is more reduced than serum triglycerides (TG) level suggesting that saponin induced decrease in TG and cholesterol possibly through sustaining the lipoprotein lipase (LPL) activity because chylomicrons and VLDL occur as a result of reduction in the LPL activity (14) . More depression at cholesterol level than TG in the tuber preparation group can also be attributed to increase in hepatic hydroxymethylglutaryl-CoA reductase (HMG-CoA reductase) activity (15) . Additionally, the saponins, especially ginseng saponins, reduce the activity of microsomal acyl-CoA: cholesterol acyltransferase (ACAT) activity which catalyzes the formation of intracellular cholesterol esters in various tissues (16) . To our knowledge this is the first report on the strong hypoglycemic effect of catlak otu. From the examination of the stools it has been deduced that pancreatic function was not impaired in the study groups. Hypoglycemic effect of tuber preparation most probably occurs without affecting the secretion of insulin. Triterpenoid glycosides can have hypoglycemic effect (17, 18) in addition to insulin-like and insulin releasing action (19) and also may have protective effect by suppressing the nitric oxide toxicity in pancreatic islet cells (20) .
In Tables 1-4 the ratio of fasting glucose of tuber preparation groups and control is similar or close to the ratio of Na + level of tuber preparation group and control group which suggest that major hypoglycemic effect is Na + dependent. Movement of ions as well as glucose across the membranes are reduced possibly due to collective inhibition of Na + -glucose cotransporter, Na + -K + -2Cl cotransporter, and Na-K-ATPase activities (21) by the saponin triterpenoids. Reduction in creatinine, urea, uric acid can suggest the reduction in blood flow and the reduction in total protein, albumin, and globulin occuring when synthesis in the liver lacks behind the loss by urine. These phenomenon can be the secondary effect of low retention of ions which may trigger other physiological processes such as this. However, increase in permeability of ions is definetely affecting the level of serum parameters and because of this we examined carefully spleen, liver, and kidney tissues for the possible presence of adverse effects of these changes. Histopathologically no abnormalities were found in these organs ( Figs. 1 and 2 ). Nitric oxide level of kidney and spleen was essentially uneffected in the test groups compared to control group (Table 6 ). On the other hand, liver nitric oxide level was increased sig- nificantly in dose dependent manner in the test groups ( Table 6 ) which suggest that adverse effect of ion loss is compansated by the increase of blood flow in the liver by increasing NO level.
The absence of inflammatory reaction further assessed histopathologically by the absence of fibrosis in these organs (Figs. 1 and 2) suggested the çatlak otu extract has protective effect. Since macrophages in spleen and Kupffer cells in liver are the major source of NO and cytokines (22) (23) (24) . Nitric oxide immunosuppressive effect possibly controls cytokine production to prevent proinflammatory reaction and fibrosis to prevent pathologic modulation in spleen, liver, and kidney of the test groups.
It is also possible that çatlak otu extract has hepatoprotective effect as being cAMPspecific phosphodiesterase inhibitor, by improving hepatic blood flow via NO production inhibiting TNF-α, IL-1, IL-6 production by Kupffer cells, and preventing down regulation of cyt P450 enzyme activities. It has been shown that suppression of hepatic inflammatory response through inhibition of TNF-α and IL-6, and cAMP specific phosphodiesterase while increase in inducible nitric oxide synthase expression (24, 25) and α-hederin suppression of Cyp1a-1 gene expression (26) .
Nitric oxide (NO) synthesized from the oxidation of amino acid L-arginine and mediates several important biological ef- fects in bood vessels, the nervous system, and immune system (27) . There are at least two classes of NO synthases (NOS) which catalyze the oxidation of L-arginine to NO and L citrulline in mammalian cells. One is a constitutive type and calcium, calmadulin, and NADPH-dependent participating in a signal transduction to regulate the activity of soluble guanylyl cyclase (eNOS) whereas inducible NOS (iNOS) is induced in macrophages and in other cells activated by pro-inflammatory cytokines (IL-1, IL-6, TNF-α=Tumor Necrosing Factor-α) and lipopolysaccharide (LPS) (27) . Only liver NO level of the in the test groups was increased condiderably in a dose dependent manner. Together with the fresh weight of liver, kidney, and spleen which was similar in the control and the test groups (Table 5) and microscopic examination of these tissues (Figs. 1, 2) suggested that increased NO level in the liver of the test groups is related to improved hepatic blood flow.
The results imply that the exratct has hepatoprotective effect possible as being phosphodiesterase inhibitor (24, 28) , by improving renal and hepatic blood flow (24, 29) , inhibiting TNF-α, IL-6 production by macrophages (23, 24, 27) and preventing LPS induced down regulation of cyt P450 enzyme activities (24, 26) .
In conclusion, catlak otu extract improves glucose homeostasis, renal hemodynamics, and arterial pressure as assessed by the serum Na, K, and Ca levels transiently as dose dependent manner. These improvements in serum parameters may be associated with the improvement of kidney and liver function without causing adverse effect on these tissues as evidenced by the histopathologic examinations. The results are encouraging to be used in model animals for diabetes, obesity, and hypertension treatment to delineate overall therapeutical modalities of the extract at cellular and molecular levels.
